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Description 

Technical Field 

[0001] The present invention relates to an apparatus 
and a method for direct injection moulding of a plastics 
material opening device to a hole provided on a sheet 
of packaging material. The term "opening device" as 
used herein, refers mainly to opening devices used for 
pouring liquid contents from a container, but also in- 
cludes opening devices which may be used for filling a 
container. 

Background Art 

[0002] Opening devices of different types provided on 
a packaging container formed by packaging sheet ma- 
terial and adapted for containing substances such as 
foodstuffs, and in particular for containing liquid bever- 
ages such as juices, v\^ater, milk. wine. etc. are known. 
[0003] One such opening device includes a perfora- 
tion on a wall part of the packaging container and a plas- 
tics material lid device attached to the wall part and cov- 
ering the perforation In a closed state. The lid device 
includes a circumferential base attached to the wall part, 
for example by means of adhesives, circumferentially 
surrounding the perforation, and a lid element hinged to 
the base. Once the lid element is opened, the perfora- 
tion may be engaged and forced open so that the con- 
tents inside the packaging container may be dispensed 
therefrom. 

[0004] Another known opening device includes an 
opening provided on a wall part of the packaging con- 
tainer and a plastics material lid device similar to the one 
described above attached to the wall part and covering 
the opening in a closed state. A sealing element such 
as an aluminium pull tab is connected to the wall part so 
as to cover the opening, and once the lid element has 
been opened, the sealing element may be removed to 
expose the opening for dispensing the contents of the 
packaging container. 

[0005] Methods for providing the above opening de- 
vices on the packaging containers may include feeding 
a continuous web of packaging material to a first station 
at which the perforation or opening is provided on the 
web, and to a second station at which the lid element is 
attached to the web for covering the perforation or open- 
ing. The aluminium pull tab, if provided i.e. for covering 
the opening, is attached in an Intermediate step. After 
the opening devices are provided on the web, packaging 
containers from the web are formed, filled with product, 
and sealed, such that the opening devices are arranged 
on the finished container packaglngs for easy access. 
[0006] One example of a machine for forming, filling, 
and sealing packaging containers Is the TB8 filling ma- 
chine, manufactured by Tetra Brik Packaging Systems 
of Modena, Italy. 

[0007] As an alternative to the above opening devic- 



es, in which an already formed plastics material lid de- 
vice is applied to the sheet, U.S. Patent No. 4,725,213 
discloses a plastics material opening device which Is in- 
jection moulded directly onto the sheet of packaging ma- 

5 terial. In particular, a pair of mould tools are moved into 
arrangement about a prestamped hole in the sheet, and 
heated thermoplastics material Is injected through an in- 
jection passage defined between one of the mould tools 
and one surface of the sheet and extending along such 

10 surface of the sheet in order to form the opening device 
at the prestamped hole. 

[0008] Although the method and apparatus for provid- 
ing this latter type of opening device may be completely 
valid, there exists in the field of thermoplastics material 
15 Injected opening devices the need for further improve- 
ments. 

[0009] The injection passage in U.S. Patent No. 
4.725,213 extends from the injector head for a signifi- 
cant distance along one surface of the sheet to one end 
20 of the mould cavity for forming the opening device, so 
as to create a number of disadvantageous effects. Since 
the injection passage enters the mould cavity at one 
end, the complete filling of the mould cavity with heated 
thermoplastics material Is rendered difficult and Ineffi- 
25 cient particulariy at the portion of the mould cavity ar- 
ranged distally from the injection passage. Moreover, if 
the injection passage extending along one surface of the 
sheet is excessively long, the filling of the mould cavity 
is rendered even more difficult and Inefficient, and there- 
to fore the apparatus and method are limited to moulding 
opening devices arranged substantially only near the 
edge of the sheet at which the injection head is posi- 
tioned. Additionally, a strip of plastics material is formed 
in the injection passage, and further steps must be made 
35 to eliminate such strip, which is additionally inefficient 
and which creates the possibility of damaging the open- 
ing device from which such strip must be removed. Fur- 
ther complications arise from subjecting the surface of 
the sheet of packaging material, which generally has a 
40 very low stiffness and resistance, to thermoplastics ma- 
terial at elevated pressures and temperatures Injected 
into the injection passage. 

[0010] The above described difficulties in completely 
filling the mould cavity may lead to a situation in which 

45 plastics material will not flow to all parts of the mould 
cavity and as a result, the edge of the opening may not 
be sufficiently sealed by plastics material of the opening 
device. Generally, the packaging sheet material is 
formed of several layers Including an inner paper layer 

50 and two outer synthetic plastics material coating layers, 
one of which is destined to form a product contact sur- 
face. Other possible layers such as printing ink layers, 
laminating layers and aluminium foil layers may be in- 
terposed between the paper layer and the outer coating 

55 layers. When the opening in the packaging sheet mate- 
rial is stamped, the internal layers of the packaging 
sheet are exposed at the edge of the opening, and un- 
less such edge is adequately sealed by the injected ther- 
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moplastics material opening device, the packaged prod- 
uct may come Into contact with the internal layers of the 
packaging sheet material possibly causing damage 
thereto. Moreover, the overall efficiency of the appara- 
tus and method is compromised when the time needed 
to inject the heated thermoplastics material for each 
mould operation is increased so as to assure an ade- 
quate filling of the mould cavity. 

[0011] The mould tools in U.S. Patent No. 4,725.213 
consist of a pair of mould tools which are both movable 
In opening and closing directions which extend perpen- 
dicularly to the extension of the sheet. Such a configu- 
ration substantially limits the flexibility of the device in 
forming opening devices with different shapes, since the 
mould tools must not encounter any portions of the 
opening device which protrude in a direction perpendic- 
ular to the direction of movement of the mould tools. The 
injection moulded opening device of U.S. Patent No. 
4.725.213 indeed includes a pull tab which extends in a 
direction perpendicular to the sheet, for a long extension 
sufficient to be gripped by a user. Such an extensively 
protruding pull tab is disadvantageous with regard to 
storing and shipping packaging containers including an 
opening device of this type. 

[0012] It is furthermore desirous to have opening de- 
vices with base portions connected to the sheet hole and 
lid portions positioned in planes which are slightly raised 
with respect to the base portions and the packaging 
sheet. These lid portions have an edge or lip which ex- 
tends parallel to the extension of the packaging sheet, 
so that they may be gripped and opened by a user. The 
apparatus of U.S. Patent No. 4.725,213 is incapable of 
forming opening devices of this type due to the. opening 
movement of the mould tools. 

[0013] What is needed is an apparatus and method 
for injection moulding a thermoplastics material opening 
device onto a packaging material sheet which allows to 
assure that the opening device is moulded in a most ef- 
fective and efficient manner possible. 
[0014] GB-A-1 023886 discloses a method and mould 
for moulding a bung-hole bushing in a shipping contain- 
er wall or lid. The mould consists of a lower die or base 
plate, a radially-split annular upper die, and a screw- 
threaded central die or core member, which together de- 
fine a mould cavity for forming a screw-threaded bush- 
ing. Molten material is injected into the cavity and left to 
solidify. Upon solidification of the injected material, the 
mould Is opened by unscrewing the central die. and 
splitting the upper die and moving it horizontally out- 
wards to release the annular recess from the bead at 
the upper edge of the bushing. Thereafter, solidified ex- 
cess material at the annular passage, the disk-shaped 
chamber and the inlet port has to be trimmed from the 
finished workpiece. 

[0015] The method and mould of GB-A-1 023886 is 
suitable for low-throughput production, but certainly not 
applicable to opening device moulding In mass-produc- 
tion, such as in the production of food product packages. 
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[0016] It is an object of the present invention to pro- 
vide an apparatus and method of moulding an opening 
device on a packaging sheet, which overcome the draw- 
backs connected with known moulding apparatus and 

5 methods as discussed above. 

[0017] This object is achieved by an opening device 
moulding apparatus as claimed in claim 1. 
[0018] With such a configuration of the drive mecha- 
nism, it is advantageously possible to effectively directly 

10 mould opening devices of many various shapes which 
may include, in particular, portions which protrude and 
extend in a plane which is parallel to the extension plane 
of the sheet. Moreover, the particular configuration of 
the drive mechanism is such that the half mould tools 

15 mutually arrive and make contact together at the closed 
position with a delicate approach so as to provide for 
minimum wear of the half mould tools. According to a 
most preferred embodiment, the drive mechanism is 
configured such that the direction of movement of each 

20 of the half mould tools between the open and closed po- 
sitions tangentially follows a circular path, thereby for 
minimising the space requirements of the opening de- 
vice moulding apparatus and for minimising wear on the 
half mould tools. 

25 [0019] In accordance with yet another aspect of the 
invention, there Is provided an opening device moulding 
apparatus for injection moulding plastics material open- 
ing devices at holes in a packaging material sheet, in- 
cluding first and second mould tools arrangeable in 

30 open and closed positions respectively spaced apart 
from and engaging the sheet, wherein in the closed po- 
sition the sheet extends in a plane which is distally 
spaced from the plane of extension of the sheet in the 
open position. When the sheet is spaced from its nomnal 

35 extension by the mould tools in the closed position, it is 
put under an added tension which advantageously fa- 
cilitates the release of the sheet and moulded opening 
device from the mould tools as such mould tools move 
away from the closed position to the open position. 

^0 [0020] The technical characteristics and advantages 
of the present invention wilt become apparent to those 
skilled in the art from the following detailed description 
of some preferred embodiments thereof, described and 
illustrated in the accompanying drawings only byway of 

45 non-limitative example, wherein like reference numerals 
indicate like parts. 

Brief Description of Drawings 

so [0021] 

Fig. 1 is a schematic view showing feeding of a web 
of packaging sheet material in a packing machine 
Including an opening device moulding station; 
55 Fig. 2 is a perspective view of the lower portion of 
an opening device moulding station in a first pre- 
ferred embodiment of the invention; 
Fig. 3 is a partially sectional side elevation view of 
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the opening device moulding station of Fig 2 in 
which the mould tools are in an open position; 
Fig. 4 Is a partially sectional side elevation view of 
the opening device of Fig. 3 in which the mould tools 
are in a closed position; s 
Fig. 4a is an enlarged sectional detail view of the 
web disposed between the mould tools of Fig. 4 in 
the closed position forming a mould cavity ready for 
heated thermoplastics injection moulding; 
Fig. 5 is a partially sectional side elevation view of io 
an opening device moulding station in a second pre- 
ferred embodiment of the invention, in which the 
mould tools are In an open position; 
Fig. 6 is a partially sectional side elevation view of 
the opening device of Fig. 5 in which the mould tools 
are In a closed position; and 
Fig. 6a is an enlarged sectional detail view of the 
web disposed between the mould tools of Fig. 6 in 
the closed position forming a mould cavity ready for 
heated thermoplastics injection moulding. 20 

Best Modes for Carrying Out the Invention 

[0022] With initial reference to Fig. 1, there is shown 
an apparatus 2 according to the invention, and the ref- 25 
erence numeral 18 indicates a packaging machine for 
forming package containers from a packaging sheet 
material web 4. It will be understood that the apparatus 
2 may be either incorporated In the packaging machine 
or filling machine 18, or located upstream of such ma- 30 
chine. Web 4 Is fed through packaging machine 2 by 
means of an appropriate drive 6a-e in a feed direction 
8. Drive 6a-e is adapted for intermittently feeding web 4 
at an intermittent feed section 2a of machine 2, and for 
continuously feeding web 4 at a continuous infeed sec- 35 
tlon 2b and a continuous outfeed section 2c, arranged 
respectively upstream and downstream of the intermit- 
tent feed section 2a with respect to web feed direction 8. 
[0023] At intemnlttent feed section 2a, there are ar- 
ranged a hole punching station 1 0 for punching holes in ^0 
web 4, and an opening device moulding station 12 for 
injection moulding thermoplastics material opening de- 
vices at the holes provided on web 4. Drive 6a-e is 
adapted for intermittently feeding web 4 through hole 
punching station 10 such that web 4 is appropriately 
stopped and correctly positioned at hole punching sta- 
tion 10 for a time sufficient to punch the holes in web 4, 
and drive 6a-e is also adapted for intermittently feeding 
web 4 through opening device moulding station 10 such 
that the holes in web 4 are appropriately stopped and 50 
correctly positioned at opening device moulding station 
10 for a time sufficient to mould opening devices at the 
holes punched previously at hole punching station 10. 
[0024] Drive 6a-e includes continuous feed rollers 6b 
and 6c arranged respectively at continuous infeed sec- 55 
tion 2b for unwinding and feeding web 4 from a reel 14 
of packaging material web. and at continuous outfeed 
section 2c for continuously feeding web 4 with opening 
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devices 16 moulded thereon to a container forming sta- 
tion 18 for forming and sealing containers from web 4 
and filling the containers with product. 
[0025] Drive 6a-e further includes at intermittent feed 
section 2a intermittent feed rollers 6a, tensioning rollers 
6d, and an idler roller 6e which together mutually coop- 
erate so as to maintain the tension of web 4 at intermit- 
tent feed Section 2a substantially constant in a stopped 
position, so that the hole punching and opening device 
moulding operations may be carried out with sufficient 
precision. Moreover, the particular arrangement of drive 
6a-e forms an Infeed buffer magazine 20 and an outfeed 
buffer magazine 22. Infeed buffer magazine 20 includes 
a changing infeed web length 4b which extends be- 
tween tensioning rollers 6d and continuous feed rollers 
6b and which moves vertically along direction 20' such 
that infeed web length 4b changes in size (as indicated 
by dashed lines in Fig.1) to appropriately compensate 
for the interface between Intermittent feed section 2a 
and continuous infeed section 2b. Similariy. outfeed 
buffer magazine 22 includes a changing outfeed web 
length 4c which extends between intermittent drive roll- 
ers 6a and continuous feed rollers 6c and which moves 
vertically in direction 22' such that outfeed web length 
4c changes in size (as indicated by dashed lines in Fig. 
1) to appropriately compensate for the interface be- 
tween intermittent feed section 2a and continuous out- 
feed section 2c. In this manner the feeding of web 4 is 
continuous at roll 14 and container forming station 18 
while the feeding of web 4 Is intermittent at hole punch- 
ing station 10 and opening device moulding station 12. 
[0026] In Fig. 1. three hole punching stations 10 and 
three opening device moulding stations 12 are shown, 
such that three holes are formed in web 4 and three 
opening devices are moulded in web 4 for each inter- 
mittent stopped position of web 4. The particular number 
of hole punching stations 1 0 and opening device mould- 
ing stations 12 may vary according to the requirements. 
Moreover, hole punching stations 10 and opening de- 
vice moulding stations 12 may move relative to one an- 
other respectively in directions 10a and 12a along the 
extension of feeding of web 4, so that the holes and 
opening devices provided on web may be relatively 
spaced in different positions to allow to form packaging 
containers of different sizes. 

[0027] Apparatus and methods for feeding web 4, for 
punching holes in web 4, and for forming and sealing 
containers from web 4 and filling the containers 5 with 
product, in the manner as described above, are known, 
and for example are included in the TBA/1 9-System 
manufactured by Tetra Brik of Modena, Italy, 
[0028] Opening device moulding station 10 posi- 
tioned in combination with packaging machine 2 advan- 
tageously provides an efficient and effective means for 
continuously moulding an opening device on a web fed 
from a roll and for successively forming, sealing, and 
filling a packaging container in the same compact line 
and continuous method. The adhesion of separately 
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formed and supplied opening devices to the web, as is 
carried out in conventional apparatus, is eliminated, 
thereby to provide savings in time and cost related to 
the separate production, storage, and transport of the 
separately formed opening devices. While opening de- 
vice moulding station 1 0 is particulariy advantageous for 
these reasons. It is envisaged that opening device 
moulding station 10 may operate In many different man- 
ners, for example to mould opening devices on a fed 
web which is then rolled into a web reel for later use, or 
for example to mould opening devices on any type and 
shape of packaging sheet material such as packaging 
material blanks or protruding packaging material flaps 
to mention only a few. Moreover, packaging machine 2 
may be provided in an alternative form, such that web 
reel 14 is already provided with prestamped holes so as 
to allow to eliminate hole punch station 10, and/or such 
that the entire drive of web 4 is performed intermittently. 
Additionally, container forming station 1 8 may be any 
one of a number of forming stations used to form and 
seal packages of different sizes and shapes and to fill 
different products into the formed packages. 
[0029] Figs. 2-4a show a first preferred embodiment 
of opening device moulding station 10*. Opening device 
moulding station 10' includes a first mould tool 20 and 
a second mould tool 22 which are arrangeable relative 
to web 4 in closed positions so as to be in contact re- 
spectively with a first side 24 of web 4 and a second side 
26 of web 4 (Figs. 4 and 4a), when web 4 is In a stopped 
position at opening device moulding station 10'. First 
mould tool 20 and second mould tool 22 are also ar- 
rangeable relative to web 4 in open positions so as to 
be positioned distally respectively from first web side 24 
and second web side 26 (Fig. 3), so as to allow the in- 
termittent feeding of web 4 in feed direction 8. 
[0030] in the particular embodiment shown, first 
mould tool 20 includes a single inner mould tool 20 
which in operates in a fixed position, and second mould 
tool 22 includes a pair of half outer mould tools 22a and 
22b which are driven between the open and closed po- 
sitions relative to one another, and relative to web 4 and 
to inner mould tool 20, by a drive mechanism which is 
described hereinafter. Inner mould tool 20 is arranged 
for contact with web first side 24 destined to form an 
inner side of the packaging container formed with web 
4, while outer mould tools 22a and 22b are arranged for 
contact with web second side 26 destined to form an 
outer side of the packaging container formed with web 4. 
[0031] With particular reference to Fig. 4a, in the 
closed moulding positions of Inner mould tool 20 and 
half outer mould tools 22a and 22b, a mould cavity 28 
is formed between inner mould tool 20 and half outer 
mould tools 22a and 22b In which a hole edge 30, of a 
hole 32 in web 4 correctly positioned at opening device 
moulding station 10', is accommodated. 
[0032] Mould cavity 28 includes in the embodiment 
shown a portion 28a for forming a lid portion of the open- 
ing device 16, a portion 28b for forming a base portion 



of opening device 1 6 for connection to web 4, and a con- 
necting portion 28c for forming a reduced thickness tear- 
ing edge of opening device 1 6 for aiding in releasing the 
lid portion from the base portion. The present disclosure 
5 relates more in particular to the manner in which open- 
ing device is moulded to web 4 at hole edge 30 thereof, 
while opening device 16 may assume any number of 
different overall shapes. 

[0033] In the embodiment shown, hole edge 30 is cir- 

10 cumferential to completely enclose the hole in web 4, 
and preferably the entire hole edge 30 Is arranged inside 
base forming portion 28a of mould cavity 28 prior to In- 
jection, while base forming portion 28b is also circum- 
ferential and has a dimension sufficient to completely 

15 enclose hole edge 30. Preferably, hole edge 30, base 
forming portion 28b, and connecting portion 28c are ov- 
ular ring-shaped in a longitudinal cross section extend- 
ing substantially parallel to the extension of web 4. and 
lid forming portion 28a is ovular disc-shaped in a longl- 

20 tudinal cross section extending substantially parallel to 
the extension of web 4. Moreover, in the closed mould- 
ing position a gap 34 is formed between upper and lower 
mould tools 20 and 22 which preferably has a width di- 
mension smaller than the thickness of packaging web 

25 material 4 thereby to compress web 4 inside gap 34 and 
form a seal sufficient to prevent any significant leakage 
of the heated thermoplastics material outside of mould 
cavity 28. 

[0034] Opening device moulding station 1 0* further in- 

30 eludes an injection passage 36 for Injecting heated ther- 
moplastics material into mould cavity 28. Injection of 
heated thermoplastics material through Injection pas- 
sage 36 may be carried out using any conventional 
method and apparatus known and available to a skilled 

35 person in the art. 

[0035] Injection passage 36 extends In fixed inner 
mould tool 20 in the particular embodiment shown, and 
in accordance with a preferred aspect of the invention, 
injection passage 36 is configured such that thermo- 

40 plastics material is injected directly into mould cavity 28 
at an Injection point 38 of mould cavity 28 which Is lo- 
cated distally from hole edge 30. 
[0036] By having injection point 38 arranged distally 
from hole edge 30, the heated thermoplastics material 

45 advantageously enters the mould cavity at a position 
which permits the filling of the mould cavity to be carried 
out in an effective and efficient manner. The heated 
plastics material will flow from injection point 38 smooth- 
ly and evenly initially distally from hole edge 30 and suc- 

50 cesslvely to fill base forming portion 28b of mould cavity 
28 so that the heated plastics material makes contact 
with hole edge 30 at the end of the injection step. The 
times required for each Injection step are minimised In 
order to Increase the efficiency of the opening device 

55 moulding operation. 

[0037] Injection point 38 in the particular embodiment 
is arranged at lid forming portion 28a of mould cavity 28, 
In a substantially central position with respect to base 
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forming portion 28b. Such an arrangement allows to fully 
maximise the efnciency of material flow from injection 
point 38 symmetrically and evenly initially distally from 
hole edge 30 and successively to fill base forming por- 
tion 28b of mould cavity 28. 

[0038] Moreover, injection passage 36 extends in in- 
ner mould tool 20 in a direction which is substantially 
perpendicular to the extension of lid forming portion 28c 
of mould cavity 28 so as to fully avoid subjecting surfac- 
es of web 4 to the flow of heated thermoplastics material. 
[0039] Inner mould tool 20 and half outer mould tools 
22a and 22b are driven between the open and closed 
positions relative to one another, and relative to web 4 
and to inner mould tool 20. by a drive mechanism 40. 
Drive mechanism 40 is coordinated with drive 6a-e for 
feeding web 4, with hole punching station, and with the 
injection of heated thermoplastics material through in- 
jection passage 36, so as to provide a continuous pro- 
duction of moulded opening devices 16 on web 4. 
[0040] Drive mechanism 40 includes a supporting 
structure 42 for supporting half outer mould tools 22a 
and 22b such that in the open position half outer mould 
tools 22a and 22b are mutually spaced from each other 
in an extension plane extending substantially parallel to 
the plane of extension of web 4 (Fig. 3) and such that in 
the closed position half outer mould tools 22a and 22b 
are mutually arranged in contact with each other and 
with second web side 26 (Figs. 4-4a). Drive mechanism 
40 also includes a driver 44 for moving half outer mould 
tools 22a and 22b from the open position to the closed 
position and vice versa such that the direction of move- 
ment of each of half outer mould tools between the open 
and closed positions includes a directional component 
extending parallel to the extension plane of web 4 and 
a directional component extending perpendicuiariy to 
the extension plane of web 4. 

[0041] The particular configuration of drive mecha- 
nism 40 which moves half outer mould tools 22a and 
22b in such directions as they move between the open 
and closed positions advantageously allow to effectively 
form opening devices of many various shapes which 
may include in particular portions which protrude and 
extend in a plane which is parallel to the extension plane 
of web 4. 

[0042] Moreover, the particular configuration of drive 
mechanism 40 is such that outer half mould tools 22a 
and 22b mutually arrive and make contact together at 
the closed position with a delicate approach since the 
movement of each of outer half mould tools 22a and 22b 
may include a direction component parallel to the exten- 
sion plane of web 4 which is minimised while still achiev- 
ing mutual contact in the closed position. Such a delicate 
approach of outer half mould tools 22a and 22b advan- 
tageously provides for minimum wear of outer half 
mould tools 22a and 22b. 

[0043] In a most preferred embodiment such as that 
shown In Figs. 2-4, drive mechanism 40 is configured 
such that the direction of movement of each of outer half 



mould tools 22a and 22b between the open and closed 
positions tangentially follows a circular path. In this man- 
ner, the direction movement component parallel to the 
extension plane of web 4 of outer half mould tools 22a 

5 and 22b at the approach and release phases most near 
the closed position may be minimised virtually to zero 
while such direction movement component parallel to 
the extension plane of web 4 in phases away from the 
closed position may be rapidly Increased, so as to mln- 

10 imise the space requirements of opening device mould- 
ing station 10' and so as to minimise wear on outer half 
mould tools 22a and 22b, while still maintaining flexibility 
with regard to forming opening devices of different 
shapes. 

15 [0044] Supporting structure 42 includes a fixed sup- 
port frame having a horizontal base 46 and arm pairs 
48a-c extending vertically upward from base 42. Sup- 
porting structure further includes lever pairs 50 and 52 
freely pivoted respectively between lateral arm pairs 

20 48a and 48c and outer half mould tools 22a and 22b 
about pivot axes which extend substantially parallel to 
the plane of extension of web 4. 
[0045] Supporting structure 42 further includes a hor- 
izontal slide plate 54 having slots 54a in which bolts 54b 

25 connected to each of outer half mould tools 22a and 22b 
are slidably accommodated. Slots 54a extend In slide 
plate 54 such that each of outer half mould tools 22a 
and 22b are slidably supported on slide plate 54 In a 
linear direction extending parallel to web feed direction 

30 8. 

[0046] Driver 44 includes a fluid-actuated cylinder 55 
having a stem slidably extending through fixed base 46 
and connected to slide plate 54 for reciprocatingly mov- 
ing slide plate 54 in a vertical direction extending per- 

35 pendiculariy to the extension of web 4. 

[0047] This particular configuration of drive mecha- 
nism 40 causes outer half mould tools 22a and 22b to 
move between the open and closed positions along a 
circular path centred about the pivot axes respectively 

40 of lever pairs 50 and 52 and lateral arms 48a and 48c. 
[0048] The dimensions of outer half mould tools 22a 
and 22b, of lateral arms 48a and 48c, and of lever pairs 
50 and 52 are such that when outer half mould tools 22a 
and 22b are arranged in contact in the closed position, 

45 a contact force between the mating surfaces of outer 
half mould tools 22a and 22b Is created sufficient to pro- 
vide an adequate seal of mould cavity 28 such that heat- 
ed thermoplastics material will not leak excessively out 
of mould cavity 28 at the location of the mating surfaces 

50 of outer half moulds 22a and 22b. According to a further 
aspect of the invention, there is provided an adjustable 
biasing device for adjustably setting the contact force 
between outer half moulds 22a and 22b in the closed 
position. 

55 [0049] For this purpose, lateral arms 48a and 48c are 
provided with through gaps 56 which make lateral arms 
48a and 48c relatively flexible in a direction parallel to 
web feed direction 8, and a pair of tension rods 58 are 
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interconnected between lateral arms 48a and 48c. Ten- 
sion rods 58 are freely slidabty disposed in central arms 
48b. and adjustment nuts 58a are adjustably screwed 
at the ends of tension rods 58. 

[0050] Fig. 4 illustrates the outward flexure of lateral 
arms 48a and 48c when outer half mould tools 22a and 
22b are in the closed mating position, and adjustment 
of nuts 58a will properly select the desired contact force 
between half mould tools 22a and 22b in the closed po- 
sition. 

[0051] The configuration of supporting structure 42 is 
such that In the closed position of outer half mould tools 
22a and 22b (Fig. 4), the portion of web 4 which is in 
contact with outer half mould tools 22a and 22b extends 
in a plane which is distally spaced from the normal plane 
of extension of web 4 in the open position of outer half 
mould tools 22a and 22b (Fig. 3). In this manner, web 4 
in the spaced position from its normal extension is put 
under an added tension which advantageously facili- 
tates the release of web 4 and moulded opening device 
16 from mould tools 20 and 22 as such mould tools 20 
and 22 move away from the closed position to the open 
position, 

[0052] Figs. 5-6a show a second preferred embodi- 
ment of opening device moulding station 10". Opening 
device moulding station 10" includes a first mould tool 
20' and a second mould tool 22' which are arrangeable 
relative to web 4 in closed positions so as to be in contact 
respectively with a first side 24 of web 4 and a second 
side 26 of web 4 (Figs. 6 and 6a), when web 4 is in a 
stopped position at opening device moulding station 
10". First mould tool 20' and second mould tool 22' are 
also arrangeable relative to web 4 in open positions so 
as to be positioned distally respectively from first web 
side 24 and second web side 26 (Fig. 5), so as to allow 
the intermittent feeding of web 4 In feed direction 8. First 
mould tool 20' includes a single inner mould tool 20' 5 
movable in a vertical direction, and second mould tool 
22' includes a pair of lateral outer mould tools 22a' and 
22b' each movable in the vertical and a horizontal direc- 
tion. Inner mould tool 20' and lateral outer mould tools 
22a' and 22b' are driven between the open and closed 
positions relative to one another, and relative to web 4, 
by a drive mechanism which is described hereinafter. 
[0053] With reference to Fig. 6a, In the closed mould- 
ing positions of inner mould tool 20' and lateral outer 
mould tools 22a' and 22b', a mould cavity 28' is formed 
between inner mould tool 20' and lateral outer mould 
tools 22a and 22b In which hole edge 30 of hole 32 in 
web 4 correctly positioned at opening device moulding 
station 10" is accommodated. Mould cavity 28' includes 
a portion 28a' for forming a lid portion of the opening 
device 16. a portion 28b' for forming a base portion of 
opening device 16 for connection to web 4, and a con- 
necting portion 28c' for forming a reduced thickness 
tearing edge of opening device 16 for aiding in releasing 
the lid portion from the base portion. 
[0054] The entire hole edge 30 is preferably arranged 
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inside base forming portion 28a' prior to injection, while 
base forming portion 28b' is circumferential and has a 
dimension sufflcient to completely enclose hole edge 
30. Preferably, base forming portion 28b' and connect- 

5 ing portion 28c' are ovular nng-shaped in a longitudinal 
cross section extending substantially parallel to the ex- 
tension of web 4, and lid forming portion 28a' is ovular 
disc-shaped in a longitudinal cross section extending 
substantially parallel to the extension of web 4. Moreo- 

10 ver, in the closed moulding position a gap 34' is formed 
between upper and lower mould tools 20' and 22' which 
preferably has a width dimension smaller than the thick- 
ness of packaging web material 4 thereby to compress 
web 4 inside gap 34' and form a seal sufficient to prevent 

15 any significant leakage of the heated thermoplastics 
material outside of mould cavity 28*. 
[0055] Opening device moulding station 10" further 
includes an injection passage 36' for injecting heated 
thermoplastics material into mould cavity 28'. Injection 

20 passage 36' extends In a fixed injection head 60 which 
has an upper end portion 60a forming part of second 
mould tool 22', as seen in Fig. 6a. Accordingly lateral 
outer mould tools 22a' and 22b' are movably arrangea- 
ble with respect to fixed upper end portion 60a in the 

25 closed moulding position, forming mould cavity 28*. 
[0056] Injection passage 36* is configured such that 
thermoplastics material is injected directly into mould 
cavity 28' at an Injection point 38* pf mould cavity 28' 
which Is located distally from hole edge 30. thereby to 

30 achieve the advantageous effects as obtained by the 
above described first embodiment of opening device 
moulding station 10*. Injection passage 36' moreover 
extends In outer mould tool 22* in a direction which is 
substantially perpendicular to the extension of lid form- 

35 ing portion 28c' of mould cavity 28', distally from surfac- 
es of web 4. 

[0057] The drive mechanism for driving inner mould 
tool 20' and lateral outer mould tools 22a' and 22b' are 
between the open and closed positions includes a mov- 

40 able support frame 62 arranged circumferentially about 
fixed injection head 60 and movable In a vertical direc- 
tion, and a fixed support frame 64 supporting fluid- ac- 
tivated cylinders 66a-b and 68 having stems 66a'-b' and 
68' connected respectively to movable support frame 62 

45 and inner mould tool 20' for reciprocatingly moving 
these elements in the vertical direction. The drive mech- 
anism further includes fluid-activated cylinders 70a and 
70b having stems 70a' and 70b' connected respectively 
to lateral outer mould tools 22a' and 22b' for reciprocat- 

50 ingly moving these elements in the horizontal direction. 
[0058] The actuation of cylinders 66a-b, 68, and 70a- 
b is coordinated with drive 6a-e for feeding web 4, with 
hole punching station 10, and with the Injection of heat- 
ed thermoplastics material through injection passage 

55 36', so as to provide a continuous production of moulded 
opening devices 16 on web 4. 
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Claims 

1 . An opening device moulding apparatus (2) for injec- 
tion moulding plastics material opening devices 
(16) at holes In a packaging sheet material sheet 
web (4), including: 

an opening device moulding station (12), 
at least one first mould tool (20) arrangeable In 
a closed position so as to be in contact with a 
first side (24) of the web (4) positioned at said 
opening device moulding station (12) and ar- 
rangeable in an open position so as to be posi- 
tioned distally from the first side (24) of the web 
(4) positioned at said opening device moulding 
station (12). 

at least one second mould tool (22) arrangea- 
ble in a closed position so as to be in contact 
with a second side (26) of the web (4) posi- 
tioned at said opening device moulding station 
(12) and arrangeable in an open position so as 
to be positioned distally from the second side 
(26) of the web (4) positioned at said opening 
device moulding station (12); 

wherein in the closed positions of said first 
and second mould tools (20, 22) a mould cavity (28) 
is formed between said first and second mould tools 
(20, 22) for at least partially accommodating a hole 
edge (30) in the web (4) positioned at said opening 
device moulding station (12); 

an injection passage (36) for injecting heated 
thermoplastics material into said mould cavity (28). 
wherein said injection passage (36) extends in at 
least one of said first and second mould tools such 
that the thermoplastics material is injected directly 
into the mould cavity at an injection point (38) of the 
mould cavity (28) which is located distally from said 
hole edge (30) accommodated in said mould cavity 
(28): and 

a drive mechanism (40) for selectively moving 
said first mould tool (20) and said second mould tool 
(22) between said open and closed positions, 

at least one (22) of said first and second 
mould tools (20, 22) including a pair of half mould 
tools (22a, 22b). 

characterized in that said drive mechanism 
(40) includes a driver (44) for moving said half 
mould tools (22a, 22b) simultaneously from the 
open position to the closed position and vice versa 
such that the direction of movement of each of said 
half mould tools (22a, 22b) between said open and 
closed positions comprises a directional compo- 
nent parallel to an extension plane of said web (4) 
and a directional component extending perpendic- 
ularly to said extension plane, said directions of 
movement of said half mould tools (22a. 22b) being 
tangent to one another in the vicinity of said closed 
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position. 

2. An apparatus as claimed in claim 1 , characterised 
in that said drive mechanism (40) is configured 

5 such that said half mould tools (22a, 22b) follow a 
circular path between said open and closed posi- 
tions. 

3. An apparatus as claimed in claim 1 or 2, character- 
10 ized in that said drive mechanism (40) includes a 

supporting structure (42) for supporting said half 
mould tools (22a, 22b) such that in the open position 
said half mould tools (22a, 22b) are mutually 
spaced from each other in an extension plane ex- 
15 tending parallel to the plane of extension of the web 
(4) and such that in the closed position said half 
mould tools (22a, 22b) are mutually arranged in 
contact with each other and with said second sheet 
side (26). 

20 

4. An apparatus as claimed in claim 3, characterized 
in that in said closed position said web (4) extends 
in a plane which is distally spaced from the plane of 
extension of said web (4) in said open position. 

25 

5. An apparatus as claimed in claim 3, 
characterized in that it further includes an adjust- 
able biasing device (48a, 48c. 58, 58a) for adjusta- 
bly setting a contact force between said half mould 

30 tools (22a, 22b) in said closed position. 

6. A method of direct injection moulding a plastics ma- 
terial opening device (16) to a hole which is dis- 
posed In a web (4) of packaging material and which 

35 has a hole edge (30), including the steps of: 

moving at least one first mould tool (20) from 
an open position to a closed position in contact 
with a first side (24) of the packaging sheet ma- 

40 terial web (4) and moving at least one second 

mould tool (22) from an open position to a 
closed position in contact with a second side 
(26) of the packaging sheet material web (4), 
thereby forming a mould cavity (28) defined be- 

45 tween said first and second mould tools (20, 22) 

in a manner such that at least a portion of said 
hole edge (30) is arranged inside said mould 
cavity (28); and 

injecting plastics material into said mould cavity 
50 (28) so as to form the plastics material opening 

device (16), wherein the plastics material is in- 
jected directly into the mould cavity (28) at an 
injection point (38) of the mould cavity (28) 
which is located distally from said portion of the 
55 hole edge (30). 

said method including the step of providing a 
pair of half mould tools (22a, 22b) defining at 
least one of said first and second mould tools. 
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and being characterized by comprising the 
step of moving said half mould tools (22a. 22b) 
to define a direction of movement of each of 
said half mould tools (22a. 22b) between said 
open and closed positions having a directional 5 
component parallel to an extension plane of 
said web (4) and a directional component ex- 
tending perpendicularly to said extension 
plane, said directions of movement of said half 
mould tools (22a, 22b) being tangent in the vi- io 
cinity of said closed position. 

7. A method as claimed in claim 6. chracterised in that 
the direction of movement of each of said half mould 
tools (22a, 22b) between said open and closed po- is 
sitions follows a circular path. 

Patentanspruche 

20 

1 . Offnungsvorrichtungformapparat (2) zum Spritzgie- 
(ien von Offnungsvorrichtungen (16) aus Kunst- 
stoffmaterial an Offnungen auf einer Verpackungs- 
blattmaterialbahn (4) mit: 

25 

einer Offnungsvorrlchtungformstation (12), 
wenigstens einem ersten Spritzgudwerkzeug 
(20), das in einer geschlossenen Position so 
angeordnet werden kann, daR. es in Kontakt ist 
mit einer ersten Seite (24) der Bahn (4), die in 30 
der Offnungsvon-ichtungformstation (12) posi- 
tibniert ist. und das in einer offenen Position so 
angeordnet werden kann. dad es von der Seite 
(24) der Bahn (4), die in der Offnungsvorrich- 
tungformstation (12) positioniert ist, beabstan- 35 
det ist; 

wenigstens einem zweiten Spritzgul^werkzeug 
(22), das in einer geschlossenen Position so 
angeordnet werden kann, daR es in Kontakt Ist 
mit einer zweiten Seite (26) der Bahn (4), die in 40 
der Offnungsvorrichtungformstation (12) posi- 
tioniert ist, und das in einer offenen Position so 
angeordnet werden kann, dali es von der zwei- 
ten Seite (26) der Bahn (4), die in der Offnungs- 
vorrichtungformstation (12) positioniert Ist, be- ^5 
abstandet ist; 

wobei in den geschlossenen Positionen des ersten 
und des zweiten Spritzguflwerkzeugs (20, 22) eine 
Formhohlung (28) zwischen dem ersten und dem so 
zweiten SpritzguRwerkzeug gebildet wlrd, um we- 
nigstens teilweise eine Offnungskante (30) in der 
Bahn (4), die in der Offnungsvorrichtungformstation 
(12) positioniert ist, aufzunehmen; 
einem Einspritzkanal (36) zum Einspritzen von er- 55 
hitztem Thermoplastmaterial In die Formhohlung 
(28), wobei sich der Einspritzkanal (36) in wenig- 
stens eins der ersten und zweiten Spritzguflwerk- 
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zeuge erstreckt, so dad das Thermoplastmaterial 
direkt in die Formhohlung gespritzt wlrd an einem 
Einspritzpunkt (38) der Formhohlung (28), der von 
der Offnungskante (30), die sich in der Formhoh- 
lung befindet, beabstandet angeordnet ist; 
einem Antriebsmechanismus (40) zum wahlweisen 
Bewegen des ersten Spritzgul^werkzeugs (20) und 
des zweiten Sprltzgullwerkzeugs (22) zwischen 
den offenen und den geschlossenen Positionen; 
wobei wenigstens eines (22) der ersten und zweiten 
Sprltzguflwerkzeuge (20, 22) ein Paar von Spritz- 
guHwerkzeughalften (22a, 22b) beinhaltet; 
dadurch gekennzeichnet, dafl der Antriebsme- 
chanismus (40) einen Antrieb (44) beinhaltet zum 
gleichzeitigen Bewegen der SpritzguHwerkzeug- 
halften (22a, 22b) von der offenen in die geschlos- 
sene Position und zuruck, so dad die Bewegungs- 
richtung jeder der SpritzguRwerkzeughalften (22a, 
22b) zwischen der offenen und der geschlossenen 
Position eine Richtungskomponente parallel zu ei- 
ner Erstreckungsebene der Bahn (4) und eine Rich- 
tungskomponente, die sich senkrecht zu dieser Er- 
streckungsebene erstreckt, aufweist, wobei die Be- 
wegungsrichtungen der Spritzgudwerkzeughalften 
(22a, 22b) zueinander tangential in der Umgebung 
der geschlossenen Position sind. 

2. Apparat nach Anspruch 1 , dadurch gekennzeich- 
net, daB der Antriebsmechanismus (40) so konfi- 
guriert ist, dad die Spritzgudwerkzeughalften (22a, 
22b) zwischen der offenen und der geschlossenen 
Position einer Kreisbahn folgen. 

3. Apparat nach Anspruch 1 oder 2, dadurch gekenn- 
zeichnet, dad der Antriebsmechanismus (40) eine 
Stutzstruktur (42) beinhaltet, zum Stutzen der 
Spritzgudwerkzeughalften (22a. 22b) so dad die 
Spritzgudwerkzeughalften (22a, 22b) in der offenen 
Position von einander beabstandet sind in einer Er- 
streckungsebene, die sich parallel zur Erstrek- 
kungsebene der Bahn (4) erstreckt und so dad die 
Spritzgudwerkzeughalften (22a. 22b) in der ge- 
schlossenen Position in Kontakt miteinander und 
der zweiten Blattseite (26) angeordnet sind. 

4. Apparat nach Anspruch 3, dadurch gekennzeich- 
net, dad sich die Bahn (4) in der geschlossenen Po- 
sition in einer Ebene erstreckt, die von der Erstrek- 
kungsebene der Bahn (4) in der offenen Position 
beabstandet ist. 

5. Apparat nach Anspruch 3, dadurch gekennzeich- 
net, dad er weiterhin ein einstellbares Vorspan- 
nelement (48a, 48c. 58, 58a) aufweist, zum 
anpadbaren Einsteilen einer Kontaktkraft zwischen 
den Spritzgudwerkzeughalften (22a, 22b) in der ge- 
schlossenen Position. 



EP 0 949 992 B1 



18 



17 

6. Verfahren zum direkten SpritzgieRen einer Off- 
nungsvorrichtung (16) aus Kunststoffmaterlal in ei- 
ne Offnung, die sich einer Verpackungsmateriai- 
bahn (4) befindet und die eine Offnungskante (30) 
hat, das folgende Schritte aufweist: 5 

Bewegen von wenigstens einem ersten Spritz- 
guftwerkzeug (20) von einer offenen in eine ge- 
schlossene Position in Kontakt mit einer ersten 
Seite (24) der Verpackungsblattmaterialbahn io 
und Bewegen von wenigstens einem zweiten 
SpritzguRwerkzeug (22) von einer offenen Po- 
sition in eine geschlossene Position in Kontakt 
mit einer zweiten Seite (26) der Verpackungs- 
blattmaterialbalnn (4), wodurch eine Formhoh- i5 
lung (28) gebildet wird, die2:wischen den ersten 
und zweiten Spritzgudwerkzeugen auf eine 
solche Art und Weise definiert wird. da(i wenig- 
stens ein Abschnitt der Offnungskante (30) In 
der Formhohlung (28) angeordnet ist; und 20 
Einspritzen von KunststofFmaterial in die Form- 
hohlung (28), urn die Offnungsvorrichtung (16) 
aus Kunststoffmaterlal zu formen. wobei das 
Kunststoffmaterial direkt in die Formhohlung 
(28) gespritzt wird an einem Einspritzpunkt (38) 25 
der Formhohlung (28), der vom Abschnitt der 
Offnungskante (30) beabstandet ist. 

wobei das Verfahren den Schritt des Bereitstellens 
eines Paars von Spritzgufiwerkzeugen (22a, 22b) 30 
aufweist, die wenigstens eines der ersten und zwei- 
ten Spritzguliwerkzeuge definieren, 
und gekennzeichnet ist durch das Aufweisen des 
Schrittes des Bewegens der Sphtzguftwerkzeug- 
halften (22a, 22b), urn eine Bewegungsrichtung je- 35 
der der Spritzgullwerkzeughalften (22a, 22b) zwi- 
schen der offenen und der geschlossenen Position 
zu definieren, die eine Richtungskomponente par- 
allel zur Erstreckungsebene der Bahn (4) und eine 
Richtungskomponente, die sich senkrecht zur Er- ^0 
streckungsebene der Bahn (4) erstreckt. aufweist. 
wobei die Bewegungsrichtungen der 
Spritzgufiwerkzeughalften (22a, 22b) zueinander 
tangential in der Umgebung der geschlossenen Po- 
sition sind. 45 

7. Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, dail die Bewegungsrichtung jeder der 
Spritzgufiwerkzeughalften (22a, 22b) zwischen der 
offenen und der geschlossenen Position einer so 
Kreisbahn folgt. 



Revendications 

55 

1. Appareil de moulage d'un dispositif d'ouverture (2) 
pour des dispositifs d*ouverture en materiau de 
plastique de moulage par injection (16) au niveau 



de trous dans une bande de materiau de feuille 
d'emballage (4), comprenant : 

une station de moulage d'un dispositif d'ouver- 
ture (12), 

au moins un premier outil formant moule (20) 
pouvant etre agence dans une position ferm^e 
de maniere a etre en contact avec un premier 
cote (24) de la bande (4) positionne au niveau 
de ladite station de moulage d'un dispositif 
d'ouverture (12) et pouvant etre agence dans 
une position ouverte de maniere a etre position- 
ne de maniere distale depuis le premier cote 
(24) de la bande (4) positionnee au niveau de 
ladite station de moulage d'un dispositif 
d'ouverture (12) ; 

au moins un second outil formant moule (22) 
pouvant etre agence dans une position fermee 
de maniere a etre en contact avec un second 
c6i6 (26) de la bande (4) positionn§e au niveau 
de ladite station de moulage d'un dispositif 
d'ouverture (12) et pouvant etre agence dans 
une position ouverte de maniere a etre position- 
ne de manidre distale depuis le second c6t6 
(26) de la bande (4) positionnee au niveau de 
ladite station de moulage d'un dispositif 
d'ouverture (12) ; 

dans lequel dans les positions ferm§es des- 
dits premier et second outils formant moules (20, 
22), une cavite de moule (28) est formee entre les- 
dits premier et second outils formant moules (20, 
22) pour adapter au moins partiellement une arete 
de trou (30) dans la bande (4) positionnee au niveau 
de ladite station de moulage d'un dispositif d'ouver- 
ture (12) ; 

un passage d'injection (36) pour injecter un 
materiau thermoplastique dans ladite cavite de 
moule (28) dans laquelle ledit passage d'injection 
(36) s'etend dans au moins t'un desdits premier et 
second outils formant moules de sorte que le ma- 
teriau thermoplastique est injects directement dans 
la cavite de moule au niveau d'un point d'injection 
(38) de la cavit§ de moule (28) qui est situee de ma- 
niere distale depuis ladite arete de trou (30) adap- 
t6e dans ladite cavite de moule (28) ; et 

un mecanisme d'entramement (40) pour de- 
placer de maniere selective ledit premier outil for- 
mant moule-(20) et ledit second outil formant moule 
(22) entre lesdites positions ouverte et fermee, 

au moins I'un (22) desdits premier et second 
outils formant moules (20, 22) comprenant une pai- 
re d'outils formant demi-moules (22a, 22b). 

caracterise en ce que ledit mecanisme d'en- 
tramement (40) comprend un pignon menant (44) 
pour deplacer lesdits outils formant demi-moules 
(22a, 22b) simultanement depuis la position ouver- 
te vers la position fermee et vice-versa de sorte que 
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le sens du mouvement de chacun desdits outils for- 
mant demi-moules (22a, 22b) entre lesdites posi- 
tions ouverte et ferm^e comprend un composant di- 
rectionnel parailele a un plan d'extension de ladite 
bande (4) et un composant directionnel s'etendant 
perpendiculairennent audit plan d'extension, lesdits 
sens de mouvement desdits outils formant demi- 
moules (22a. 22b) etant tangents Tun par rapport a 
i'autre a proximite de ladite position fermee. 

2. Appareit selon la revendication 1, caract6ris6 en 
ce que ledit m^canisme d'entrainement (40) est 
configure de sorte que lesdits outils formant demi- 
moules (22a, 22b) suivent un trajet circulaire entre 
lesdites positions ouverte et fermee. 

3. Appareil selon la revendication 1 ou 2, caracterise 
en ce que ledit mecanisme d'entraTnement (40) 
comprend une structure de support (42) pour sup- 
porter lesdits outils formant demi-moules (22a, 22b) 
de sorte que dans la position ouverte lesdits outils 
formant demi-moules (22a, 22b) sont mutuetlement 
espac^s Tun de I'autre dans un plan d'extension 
s'6tendant parall^lement au plan d'extension de la 
bande et de sorte que dans la position fermee les- 
dits outils formant demi-moules (22a, 22b) sont 
agenc^s mutuellement en contact I'un avec I'autre 
et avec ledit second c6i6 de feuille (26). 

4. Appareil selon la revendication 3, caracterise en 
ce que dans ladite position fermee ladite bande (4) 
s'etend dans un plan qui est espac6 de mani^re dis- 
tale du plan d'extension de ladite bande (4) dans 
ladite position ouverte. 



lesdits premier et second outils formant moules 
(20, 22) d'une manl^re telle qu'au moins une 
partle de ladite ar§te de trou (30) est agenc^e 
d rint§rieur de ladite cavite de moule (28) ; et 

5 injector un materiau plastique dans ladite cavi- 

ty de moule (28) de maniere a former le dispo- 
sitif d'ouverture de materiau plastique (16) 
dans lequel le materiau plastique est injecte di- 
rectement dans la cavite du moule (28) au ni- 

10 veau d'un point d'injection (38) de la cavite de 

moule (28) qui est situ^e de maniere distale de- 
puls ladite partie de rar§te de trou (30), 
ledit precede comprenant I'etape consistant a 
fournir une paire d'outils formant demi-moules 

15 (22a, 22b) definissant au moins I'un desdits 

premier et second outils formant moules, 
et etant caracterise par le fait qu'il comprend 
Tetape consistant a deplacer lesdits outils for- 
mant demi-moules (22a, 22b) pour definir un 

20 sens de mouvement de chacun desdits outils 

formant demi-moules (22a, 22b) entre lesdites 
positions ouverte et fermee, ayant un compo- 
sant directionnel parailele a un plan d'extension 
de ladite bande (4) et un composant direction- 

25 nei s'etendant perpendiculairement audit plan 

d'extension, lesdits sens de mouvement des- 
dits outils formant demi-moules (22a, 22b) 
§tant tangents ^ proximity de ladite position fer- 
mee. 
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7. Precede selon la revendication 6, caracterise en 
ce que le sens de mouvement de chacun desdits 
outils formant demi-moules (22a, 22b) entre lesdi- 
tes positions ouverte et fermee suit un trajet circu- 
35 laire. 



5. Appareil selon la revendication 3, caracterise en 
ce qu'il comprend en outre un dispositif de polari- 
sation ajustable (48a, 48c, 58, 58a) pour definir de 
maniere ajustable une force de contact entre lesdits 
outils formant demi-moules (22a, 22b) dans ladite 
position ferm§e. 



6. Precede de moulage par injection directe d'un dis- 
positif d'ouverture de materiau plastique (16) dans 
un trou qui est dispos6 dans une bande (4) de ma- ^5 
teriau d'emballage et qui est dote d'une arete de 
trou (30), comprenant les etapes consistant ^ : 

deplacer au moins un premier outil formant 
moule (20) depuis une position ouverte vers 50 
une position fermee en contact avec un premier 
cote (24) de la bande de mat^nau de feuille 
d'emballage (4) et deplacer au moins un se- 
cond outil formant moule (22) depuis une posi- 
tion ouverte vers une position fermee en con- 55 
tact avec un second cdt6 (26) de la bande de 
materiau de feuille d'emballage (4), de ce fait 
formant une cavity de moule (28) d^finie entre 
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